Expression and methylation status of imprinted genes in placentas of deceased and live cloned transgenic calves.
Placental deficiencies are linked with developmental abnormalities in cattle produced by somatic cell nuclear transfer (SCNT). To investigate whether the aberrant expression of imprinted genes in placenta was responsible for fetal overgrowth and placental hypertrophy, quantitative expression analysis of six imprinted genes (H19, XIST, IGF2R, SNRPN, PEG3, and IGF2) was conducted in placentas of: 1) deceased (died during perinatal period) transgenic calves (D group, n = 4); 2) live transgenic calves (L group, n = 15); and 3) conventionally produced (control) female calves (N group, n = 4). In this study, XIST, PEG3 and IGF2 were significantly over-expressed in the D group, whereas expression of H19 and IGF2R was significantly reduced in the D group compared to controls. The DNA methylation patterns in the differentially methylated region (DMR) from H19, XIST, and IGF2R were compared using Bisulfite Sequencing PCR (BSP) and Combined Bisulfite Restriction Analysis (COBRA). In the D group, H19 DMR was significantly hypermethylated, but XIST DMR and IGF2R ICR were significantly hypomethylated compared to controls. In contrast, there were no noticeable differences in the expression and DNA methylation status of imprinted genes (except DNA methylation level of XIST DMR) in the L group compared to controls. In conclusion, altered DNA methylation levels in the DMRs of imprinted genes in placentas of deceased transgenic calves, presumably due to aberrant epigenetic nuclear reprogramming during SCNT, may have been associated with abnormal expression of these genes; perhaps this caused developmental insufficiencies and ultimately death in cloned transgenic calves.